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ANGLE GUIDE APPARATUS 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates to transmission tower 
erection and more particularly to apparatus for use in 
guiding an upper section of a tower onto a lower sec 
tion. The present invention is directed to a novel and 
improved angle guide for detachable mounting on the 
receiving end of a lower section’s structural support 
legs. 

Transmission towers for supporting power lines may 
be erected to considerable heights, i.e., upwardly of 300 
feet in some cases. The transmission towers are con 
structed of steel and typically comprise multiple sec 
tions, such as a lower section onto which an upper 
section is lowered prior to interconnection of the sec 
tions. 

It has been found useful to utilize helicopters in the 
erection of the tower sections,'and various proposals 
have been considered to facilitate the guiding of a sus 
pended upper section onto a lower section. For in 
stance, it has been proposed to mount so-called angle 
guides on each of the support legs of the lower section 
adjacent a top portion of the legs. The angle guides are 
inclined at an angle and each extends inwardly for sev 
eral feet directed to a hypothetical apex of a pyramid. 
The upper section is provided with a cable or steel strap 
extending between lower portions of its support legs for 
contacting the angle guides as the upper section is being 
lowered. Upon contact, the upper section may be ap 
propriately rotated by helicopter yaw movement so that 
its support legs contact an associated angle guide and 
slide therealong. The upper section’s support legs may 
thereby be properly positioned adjacent associated sup 
port legs of the lower section. The support legs are then 
bolted together. 
However, prior art angle guides are de?cient from a 

number of standpoints. First of all, known angle guides 
are mounted to support legs of the lower section by 
means of bolts inserted through accommodating holes 
in the angle guide and the legs. The availability of prop 
erly positioned holes in the support legs which will 
mate with holes in the angle guide is always subject to 
doubt. Known angle guides must be provided with an 
excessive number of holes in an attempt to ensure that 
the angle guide may be mounted. 

Additionally, known angle guides are not readily 
interchangeable for use in constructing either butt or 
overlap joints between the section legs. Thus, it is nec 
essary to have different models of angle guides on hand 
in order to accommodate either type of joint construc 
tion. 
Another problem present in prior art angle guides 

resides in the fact that inordinately long periods of time 
are required in order to mount and detach the guides. 
This problem results from the fact that considerable 
effort must be extended in locating suitable bolt holes or 
drilling accommodating holes in the guide. Unfortu 
nately, drilling of holes in‘the support legs is oftentimes 
structurally unacceptable. 

Accordingly, it is a general object of the present 
invention to provide an improved angle guide apparatus 
which may be detachably mounted, irrespective of bolt 
hole positioning, on a support leg of a lower tower 
section. 
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Another object of the present invention is to provide 

an improved angle guide which may be interchangeably 
used in constructing "either butt or‘overlap joints be 
tween the suupport legs of the upper ‘and lower sec 
tions. ‘ ~ 

‘ Still another object of the present invention is to 
provide‘ an improved angle guide which may be readily 
mounted and detached from support legs having differ 
ent thicknesses. To this end, the present invention con 
templates a clamp construction which enables the angle 
guide to be rigidly clamped to the support legs of the 
lower section. 
Yet another object of the present invention is to pro 

vide an improved angle guide which is constructed with 
a detachable supporting ledge for limiting the extent to 
which a support leg of a upper section may be posi 
tioned relative to a support leg of a lower section. The 
supportive ledge finds particular utility in the construc 
tion of an'overlap joint. 
These and additional objects and advantages of the 

present invention will be more readily apparent from a 
consideration of the accompanying drawings and the 
following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view, looking generally up 
wardly from the ground, showing the lowering of an 
upper section of a transmission. tower by a helicopter 
onto a lower section; 
FIG. 2 is a side elevation view of an improved angle 

guide according to the present invention mounted on 
the upper portion of a support leg of a lower section for 
guiding an upper section support leg into position for 
construction of an overlap joint with a lower section 
support leg; 
FIG. 3 is a cross-sectional view taken along lines 3-3 

of FIG. 2; 
FIG. 4 is a cross-sectional view taken along lines 4-4 

of FIG.‘ 2; 
FIG. 5 is a side elevation view of the angle guide 

mounted adjacent a support leg of a lower section prior 
to formation of a butt joint; 
FIG. 6 is a cross-sectional view taken along lines 6-6 

of FIG. 5; 
FIG. 7 is a perspective view, partially cut away, 

illustrating the use of a chain to secure the angle guide 
in position; and 

FIG. 8 is a view taken along lines 8-8 of FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Turning now to the drawings, reference is initially 
directed to FIG. 1. As shown, a transmission tower is 
being erected by a helicopter H lowering an upper 
section, generally designated at 10, onto a lower sec 
tion, generally designated at 12. Upper section 10 is a 
frame assembly constructed from interconnected struc 
tural steel members and includes support legs such as 
angle leg members 14, 16, 18 and 20. A plurality of 
cables 22, 24, 26, and 28 interconnect the top of upper 
section 10 to the helicopter. The helicopter transports 
upper section 10 from a fabrication or storage site to the 
location of lower section 12. 

Extending between the bottom of angle leg members 
16, 18, 20 and 22 are cables or steel straps one of which 
is shown at 30. Strap. 30 is joined to leg members 14, 20 
by means of brackets 32, 34 which are removably 
mounted on the leg members. 
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Considering lower section 12, it can be seen that it 
also is constructed asa frame assembly having angle leg 
members 36, 38, 40 andg42. Mounted on top of each of 
the leg members in the lower sectionis av guide appara 
tus or angle guide, one of which is generally indicated at 
43. As illustrated, each. angle guide is inclined at an 
angle toward the interior of lower section 12 and di 
rected upwardly toward the apex of a hypothetical 
pyramid. Each angle guide includes an elongate guide 
surface and is rigidly secured to an associated lower 
section leg member. ‘ ' 

During erection of a transmission tower, upper sec 
tion 10 is lowered by the helicopter until the straps 
interconnecting the bottom of leg members 14, 16, 18 
and 20 contact an angle guide. At this point, upper 
section 10 is somewhat stabilized and the helicopter 
may be appropriately yawed until the leg members 
contact an associated angle guide. Upper section 10 is 
then lowered so that the leg members are slideably 
transferred along the surface of the angle guides for 
positioning adjacent the leg members of lower section 
12. Securing bolts for interconnecting the leg members 
are then positioned in appropriate aligned bolt holes and 
upper section 10 is thereby assembled with lower sec 
tion 12. The angle guides may be removed at any conve 
nient time after holding bolts are inserted. 
As mentioned previously, the present invention is 

directed to providing an improved angle guide which 
may be used interchangeably in the construction of 
overlap and butt joints. Accordingly, use of the im 
proved angle guide of the present invention during the 
construction of overlap and butt joints will be hereinaf 
ter particularly described. 
With reference directed to FIGS. 24, an angle guide 

according to the present invention is generally indicated 
at 44 and will be described with reference to the con 
struction of an overlap joint. Angle guide 44 is illus 
trated in position for directing a ?rst angle or structural 
member 46, shown in dot-dash, to a position overlap 
ping a second angle or structural member 48. First angle 
member 46 corresponds to a leg member of an upper 
tower section and second angle member 48 corresponds 
to a leg member of a lower tower section. Angle guide 
44 includes a guide means such as a length of angle iron, 
indicated at 50, having legs 50a, 50b. Angle iron 50 
provides an outer surface over which ?rst angle mem 
ber 46 may be slideably transferred when the inner 
surface of the ?rst angle member nests over the outer 
surface of angle iron 50. 4 
Angle guide 44 is detachably secured to an upper end 

of second angle member 48 by a clamping means gener 
ally indicated at 52. Clamping means 52 includes lip 
members or ?anges 54, 56 which extend from the bot 
tom of legs 50a, 50b respectively. The ?anges are in 
clined relative to angle iron 50. Mounted within the 
interior of angle iron 50 are adjustable means such as a 
pair of set screw assemblies. An adjustable set screw 58 
is threadably engaged with a nut 60 which in turn is 
rigidly secured to a mounting plate 62. Mounting plate 
62 is connected to a supporting bracket 64 which is 
secured to the inner surface of angle iron 50 adjacent a 
lower end thereof. Another mounting plate 66 extends 
downwardly from bracket 64‘ and includes a nut 68 
secured thereto. An adjustable set screw 70 is thread 
ably engaged with nut 68. Thus, it can be seen that the 
set screws are selectively operable 'for urging the 
?anges against second angle member 48 so that fric 
tional clamping action results. 

4 
In order to provide additional stability, a strut or 

bracing means, generally indicated at 72, is mounted 
within angle iron 50 and extends downwardly there 
from. Bracing means 72 includes an outer or guide tube 
74 secured to bracket 64 and inside portions of angle 

_ iron 50. Slideably disposed within tube 74 is an elongate 
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member such as a second tube 76 which isselectively 
shiftable along its longitudinal axis. Each of tubes 74, 76 
is provided with a plurality of cooperating apertures, 
such as shown at 74a, 76a. The apertures may be selec 
tively aligned so that tube 76 may be maintained in a 
predetermined position. A bolt 78 is conveniently used 
to interconnect the tubes through the aligned apertures. 
As can be best seen from a consideration of FIG. 3, a 

foot member 80 is secured to a bottom of tube 76 and 
extends generally at right angles thereto. Foot member 
80 is formed from a plate member and includes a front 
end having tapered edges 80a, 80b which, if extended, 
would meet generally at a right angle. A beveled por 
tion 80c intersects edges 80a, 80b. At the other end of 
foot member 80 there are provided multiple elongate 
slots 82,‘ 84 and 86. Additionally, foot member 80 is 
provided with spaced-apart apertures 81, 81a each of 
which may accommodate an inserted bolt (see FIG. 2). 
A second clamping means for frictionally engaging 

second angle member 48 is indicated generally at 88. 
Clamping means 88 includes a ?rst bracket member 90 
detachably mounted on foot member 80 and a second 
bracket member 92. The bracket members are detach 
ably secured to each other. As illustrated, bracketmem~ 
ber 90 is an angle member and is connected to foot 
member 80 by means of bolts 94, 95. In addition, bracket 
member 90 includes a pressure plate, generally indi 
cated at 96, having plate portions 98, 100 which are 
positioned at right angles relative to each other. Pres 
sure plate 96 is contoured to engage inner wall portions 
of second angle member 48. An intermediate portion 
102 is formed during forming of pressure plate 96. 

Considering details of bracket member 92, it can be 
seen that it is formed from a pair of joined angles having 
a common upper surface 104. Surface 104 serves as a 
support means or supporting ledge for ?rst angle mem 
ber 46 after it has been guided over angle iron 50 to its 
overlapped position adjacent second angle member 48. 
As can be seen, bracket member 92 is contoured to 

. engage outer wall portions of second angle member 48. 

65 

In addition, bracket member 92 is provided with ?ange 
portions 106, 108 which include apertures for alignment 
with corresponding apertures in bracket member 90. As 
shown in FIGS. 2 and 3, detachable means such as bolts 
110 are adjustable for selectively positioning the bracket 
members and clamping second angle member 48 be 
tween pressure plate 96 and bracket member 92. 

In the erection of tower sections requiring an overlap 
joint, angle guide 44 may be used in the following man 
ner. Bracket member 92 is loosely connected to bracket 
member 90 so that adequate space exists between pres 
sure plate 96 and the inner faces of bracket member 92. 
Clamping means 88 is then slid downwardly over sec 
ond angle member 48 until the top of the second angle 
vmember contacts the point of intersection between the 
legs of angle iron 50 and their respective ?anges 54, 56. 
Set screws 58, 70 are then tightened to clamp angle 
guide 44 securely to second angle member 48. 
Tube 76 is then slideably shifted within guide tube 74 

to a position so that supporting ledge 92 will be spaced 
from the top of second angle member 48 a distance 
corresponding to the desired length of overlap. Tube 76 
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is ,then sccnrea-to tpbembymang onbonns. Bolts 110 
are-,then tightenedv’in ordertol‘prqvide. adequate iclamp 

. ing. First angle member 46t-maygthenkbe slideablytrans 
ferred over the. outersurface'ofangleiron 50, until a 
bottom edge thereof-contacts; supporting ledge ‘92. It is 
to be noted that considerable jarring can be applied to 
angle iron 50 during lowering of'an upper section. ‘Brac 
ing means 72 provides adequate structural vsupport for 
preventing undesired ‘twisting or rotation of angle guide 
44 relative to second angle member 48.. 1 .- 1. 

Securing bolts are. then inserted through aligned aper 
tures or bolt holes (such asshqwn at 48a) in angle mem 
bers 46, 48 for securingghe angle memberstogether. 
Before the bolts are completely.tightenem-it isneees 
sary to remove bolts 94, 95 as wellas‘set screws 58, 70 
so that angle guide 44 may be pivoted outof position 
and removed. Suf?cient ?exibility is present ‘in ?rst 
angle member 46 to permit the withdrawal of ?anges 
54, 56 from between ?rst and second angle members 46, 
48. The angle members are then fully tightened together 
while being supported .on braeket'rnember 92. Bracket 
members 90, 92 are ?disconnectedtby removing bolts 
110. . . . .. . 1 - , a 

From the above, it can be seenwthatl angle guide44 
provides several important adyantages. First of . all, 
angle guide 44 may‘ be readily‘ mounted‘ .on a‘ second 
angle member or‘ lower ‘section-‘leg member indepen 
dently of bolt hole provision .in thelgiwer section’s leg 
members. This :isia'ccomplishedby.the fact that angle 
guide 44 is provided with a ?ange and set screw con 
struction for gripping upper edges of ‘the second angle 
member. In addition, it is to be noted that bracing means 
72 is rigidly positioned by virtue of detachably mounted 
clamping means 88. A desired amount of gripping ac 
tion may be provided by clamping means 88 and the 
entire angle guide is rigidly mounted on second angle 
member 48. 

Additional advantages of the present invention reside 
in the fact that angle guide 44 may be readily used in the 
construction of a butt joint. For instance, as shown in 
FIGS. 5 and 6, an interior splice angle 112 is suitably 
secured by bolts 113 to extend within a lower section’s 
leg member 114. Splice angle 112 extends upwardly 
from a top edge 1140 of leg member 114 (see FIG. 8). 
Clamping means 88 is removed from angle guide 44 and 
the angle guide is positioned on top of splice angle 112. 
A pair of blocks or support ledges 116, 118 are mounted 
to leg member 114 by suitable bolts 120, 122 respec 
tively. The tops of support ledges 116, 118 are posi 
tioned approximately 3/ l6ths to 5 inch above top edge 
114a of leg member 114. Tube 76 is then shifted within 
guide tube 74 until foot member 80 is positioned some 
what beneath the lower edges of support ledges 116, 
118 and the set screws are tightened for clamping ac 
tion. . 

Depending upon the designed length of splice angle 
112, foot member 80 may be positioned for contacting 
either the inside surface of the splice angle or the inside 
surface of leg member 114. As shown in FIGS. 5-7, foot 
member 80 is positioned against splice angle 112. A 
chain C is inserted through slot 84 with one of its links 
positioned crosswise as shown in FIG. 6. Chain C is 
then wrapped around leg member 114 and inserted 
through slot 82. The chain is then wrapped behind ad 
justable tube 76 and ?nally inserted in slot 86. Thus, it 
can be seen that chain C holds foot member 80 against 
splice angle 112 and together with bracing means 72 
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adequately preventsprotation of “angle guide 44 from 
'spliceangle l‘1'2‘wh'en-Jthe- angle guide’ is under load. 

Angle guide 44‘kis‘i'then in position for guiding an 
8 upper section‘v reg member -124,'s-ho'wn in dot-dash, over 
its surface until the ‘bottom edge of the leg is seated 
upon support ledges,»?116.,, 1'18. Securing bolts are then 
inserted'ifthro‘ugli“aligned holes 'in leg member 124 and 
the splice angleF'Chain C is‘ unlocked, the set screws 
released and angle guide is removed. The securing 
bolts‘are then"“tightened‘. while leg member 114 is sup 
ported on supportledges I16, 118. Support ledges 116, 
118 ‘are then removed‘ and‘ outer splice plates are posi 
ti'o‘ned actress‘ the butt'joint and secured with appropri 
ate-bolts. ‘- “i " . 

' "In the description of the construction ‘of the butt joint, 
leg member 124 corresponds to a ?rst angle member 

' ind splice u’pla'te corre'sponds‘to a second angle mem 
ber. 
From the ‘above, it can be‘ seen ‘that angle guide 44 of 

the present invention can be interchangeably used in the 
erection of eitherbvei'lap or butt joints wholly indepen 
dently of bolt ‘hole placement in either upper or lower 
section leg members. Additionally, it is to be noted that 
angle guide 44. may be; readily clamped to interior splice 
or lower section leg members having varying thick 
nesses. This is a result of the set. screw and ?ange con 
struction which will‘ accommodate. any foreseeable size 
of angle thickness-l1 ‘ . , ' 

Another advantage of the present invention resides in 
the fact thatbracing means is provided having an ad 
justable tube which maybe shifted within a guide tube. 
Angle guide 44 may thereby beeffectively used in situa 
tions requiring long angle splices in the formation of a 
butt joint or relatively short overlap joints. The ?exibil 
ity of angle guide 44 for various joint conditions and 
designs should be readily apparent. 
The angle guide of the present: invention may be used 

in applications involving cranes rather than helicopters. 
Furthermore, various types of structural members 
could be used instead of the described angle members. 
For instance, tubular or channel members are often used 
in tower assemblies, and the angle guide of the present 
invention may be readily used in such situations. 
While the invention has been particularly shown and 

described with reference to the foregoing preferred 
embodiment, it will be understood by those skilled in 
the art that other changes in form and detail may be 
made therein without departing from the spirit and 
scope of the invention as de?ned in the apendant claims. 

It is claimed and desired to secure by Letters Patent: 
1. Apparatus for use in directing a ?rst angle member 

toward a second angle member comprising: 
guide means for providing a surface over which the 

?rst angle member may be slideably transferred; 
clamping means provided on said guide means for 

detachably securing said guide means to the second 
angle member; and 

bracing means extending from said guide means for 
preventing rotation of said guide means relative to 
the second angle member. 

2. The apparatus of claim 1 wherein said clamping 
means includes a ?ange adapted to ?t over an outer 
surface portion of the second angle member and adjust 
able means opposed to said ?ange selectively operable 
for urging said ?ange against the second angle member. 

3. The apparatus of claim 2 wherein said ?ange is 
inclined relative to said guide means. 
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4. The apparatus of claim 1 wherein said bracing 
means includes a foot memberprojecting therefrom for 
engaging the second angle member. 

5. The apparatus of claim 4 wherein said foot member 
includes support means detachably connected thereto 
for providing a supporting ledge for the ?rst angle 
member after it has been transferred over said guide 
means to a predetermined position relative to the sec 
ond angle member. 

6. The apparatus of claim 5 wherein said support 
means includes ?rst and second bracket members con 
toured to engage inner and outer wall portions, respec 
tively, of the second angle member, said bracket mem 
bers being detachably secured together and selectively 
positionable relative to each other for clamping the 
second angle member therebetween. 

7. The apparatus of claim 6 wherein said second 
bracket member includes an upper surface de?ning said 
supporting ledge, said surface extending on both sides 
of said outer wall portions. 

8. The apparatus of claim 4 wherein said bracing 
means includes an elongate member selectively shiftable 
along its longitudinal axis for positioning said foot mem 
her. 

9. Apparatus for use in directing a ?rst structural 
member toward a second structural member compris~ 
mg: 

guide means for providing a surface over which the 
?rst structural member may be slidably transferred; 
and 

clamping means provided on said guide means for _ 
detachably securing one end of said guide means to 
an end portion of the second structural member, 
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said clamping means including adjustable means 
selectively operable for urging said guide means 
against the second structural member to produce 
frictional engagement therebetween, said one end 
being formed as a ?ange opposed to said adjustable 
means. ' 

10. The apparatus of claim 9 including bracing means 
connected to said guide means for engaging the second 
structural member and preventing rotation of said guide 
means relative thereto. 

11. The apparatus of claim 10 including support 
means detachably connected to said bracing means for 
providing a supporting ledge for the ?rst structural 
member after it has been directed over said guide means 
to a predetermined position relative to the second struc 
tural member. 

12. The apparatus of claim 11 wherein said support 
means includes ?rst and second bracket members con 
toured to engage inner and outer wall portions, respec 
tively, of the second structural member, said bracket 
members being detachably secured together and selec 
tively positionable relative to each other for clamping 
the second structural member therebetween. 

13. The apparatus of claim 12 wherein said second 
bracket member includes an upper surface de?ning said 
supporting ledge, said surface extending on both sides 
of said outer wall portions. 

14. The apparatus of claim 10 wherein said bracing 
means includes an elongate member selectively shiftable 
along its longitudinal axis for positioning said foot mem 
ber. 
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